Gastric volvulus is an uncommon condition. It can present either in the acute or chronic setting. Acute gastric volvulus can lead to life-threatening complications, including gastric ischaemia and perforation. It requires urgent surgery or endoscopic reduction. Chronic volvulus can be managed with hernioplasty or gastropexy in the elective setting. In the present case report, we discuss two cases of gastric volvulus--one chronic and one acute volvulus--and review the relevant literature.
Introduction
Volvulus, as its origin Latin word 'volvere', means to turn or to roll. Gastric volvulus refers to the abnormal twisting of the stomach by more than 180 degrees. As discussed in Chen et al.'s study, it was first described by Berti in 1866. 1 Presenting symptoms vary between acute and chronic volvulus. Classical presenting triad of acute gastric volvulus, the Borchardt triad, includes upper abdominal pain, retching without vomiting and failure to insert a nasogastric tube. It has been shown that this triad is present in approximately 70 per cent of cases. 2 However, chronic cases usually manifest as nonspecific symptoms, including dyspepsia and dysphagia. Treatment options differ between them.
Here, we report two cases of gastric volvulus--a chronic and an acute case--highlighting the difference in presentation and treatment options.
Case Reports

Case 1
A 56-year-old man was referred to our centre in November 2016 for repeated vomiting for 1 month. He had no peritonism on presentation and initial blood tests were all unremarkable. Oesophagogastroduodenoscopy (OGD) was arranged, and gastric stasis, esophagitis and gastritis were discovered. Gastrografin meal showed rotation of the stomach with antrum above the level of cardia.
Contrast computed tomography (CT) also confirmed the presence of mesentero-axial gastric volvulus, but found no evidence of gastric ischaemia. Due to persistent symptoms, he underwent early surgery. A 4-cm hiatus hernia was noticed during the operation. The hernia sac was reduced completely, and the defect was closed with 3-0 ethlon, then repaired with GORE-TEX dual mesh (W. L. Gore & Associates, Inc., Flagstaff, AZ, USA). Dor fundoplication was also performed. He recovered well and was discharged on postoperative day 3. He remained asymptomatic 6 months after surgery.
Case 2
A 71-year-old man was admitted to a medical unit in early November 2017 complaining of fever and epigastric pain. At the time, he had no peritoneal signs. A chest radiograph showed suspected hiatus hernia. White cell count was elevated. Urgent CT was done. The initial report suggested gastric hiatus hernia with mild gastric thickening. Nasogastric tube also coiled up in the herniated portion of the stomach (Fig. 1) .
Antibiotic treatment was commenced, yet the patient later developed delirium, and the family decided to discharge against medical advice and seek a second opinion. One day later, the patient was transferred to the intensive care unit (ICU) of another local centre due to shock. OGD was attempted; a tight stricture was encountered at the hiatal opening, and the endoscope failed to further advance. Visualized mucosa was healthy (Fig. 2) .
He was then transferred to our unit for further care. CT films were reviewed and raised the suspicion of gastric volvulus. Emergency laparotomy was performed. Intraoperatively organo-axial gastric volvulus was diagnosed, and the distal two-thirds of the stomach were found to be gangrenous (Fig. 3) . There was also a large diaphragmatic hernia. Distal gastrectomy with Roux-en-Y reconstruction was done. No mesh was placed, as the posterior left diaphragm muscle was very thin. The diaphragmatic hernia sac was closed using sutures.
The patient's condition gradually improved after surgery. He was discharged from the ICU on postoperative day 5, and was further transferred to a convalescent hospital on day 10.
Discussion
Gastric volvulus can be either primary or secondary. 3, 4 Primary gastric volvulus is caused by laxation, atrophy or rupture of the gastric ligaments. Secondary causes include hiatus hernia, diaphragmatic hernia, gastric ulcers or tumour, phrenic nerve palsy and adhesion, which all predispose the stomach to rotation. 5, 6 Anatomically, Von Haberer classified gastric volvulus into two major types according to the axis of rotation: the organo-axial type (along an axis between the pylorus and oesophago-gastric junction) and the less common mesentero-axial type (along a transverse gastric axis); a combination of both types is the rarest form. 5, 7 The diagnosis of gastric volvulus requires a high index of suspicion, and is difficult to be confirmed with clinical examinations alone. Chest X-ray can reveal a distended gastric bubble. CT of the abdomen is a better diagnostic aid, and is regarded by some to be the first line of investigation. 8 Management approach varies largely between acute and chronic volvulus. In acute gastric volvulus, as was the second case, immediate treatment is mandatory. To the best of our knowledge, there is no large-scale study on its optimal management. In some case reports, emergency surgery is the first line of treatment, especially if clinical signs of gastric ischaemia are present. 1, 9 However, Zuiki et al. proposed the use of OGD first to assess the mucosa and reduce the volvulus. If endoscopic evidence of ischaemia was noticed or derotation failed, they would proceed to emergency surgery. Otherwise, the patient could be managed in an elective fashion afterwards. This approach could avoid the risk of major emergency surgery. 10 Early elective surgery should be arranged for patients who have acute gastric volvulus managed with endoscopic means to prevent future recurrence. In contrast, chronic gastric volvulus allows for more time and flexibility. Tanner described the surgical methods for chronic volvulus in 1968, emphasizing the importance of gastropexy in primary gastric volvulus and the correction of the predisposing anatomical abnormality in secondary volvulus. 5 Approximately 80 per cent of chronic gastric volvulus are secondary, and up to almost half are related to hiatal hernia. 11 Therefore, many case reports or series suggest hernioplasty plus fundoplication laparoscopically to eliminate the underlying defect. 10, 12 Nonetheless, given the higher incidence of gastric volvulus in the elderly population, these patients might not be surgically fit for such a major operation, and laparoscopic hiatal hernia repair requires significant technical skills on the part of surgeons. Therefore, some case series advocate the use of gastropexy instead, [13] [14] [15] [16] either laparoscopically or endoscopically. Laparoscopic gastropexy is performed by fixing the stomach to the anterior abdominal wall and diaphragm, while endoscopic gastropexy can be accomplished by performing a percutaneous endoscopic gastrostomy. 15 Gastropexy could be technically less demanding and give satisfactory results. 17, 18 Although very few data on the recurrence rate of each approach exists, a study reported up to a 42 per cent recurrence rate in laparoscopic gastropexy, 15 and a case of recurrent volvulus needing laparoscopic surgery has also been described. 19 However, a case series found a low recurrence rate of 3.7 per cent in hernioplasty plus fundoplication patients. 20 Therefore, it is worth considering laparoscopic hernioplasty plus fundoplication in low-risk patients, and resort to gastropexy in higher-risk individuals. In short, choosing the best approach requires a balance between the patient's physical condition, surgical risk and the expertise available.
Conclusion
Gastric volvulus is a rare condition that has different presentations, management approaches and outcomes. Acute gastric volvulus needs urgent intervention, while chronic type can be treated in an elective manner. Choosing the best treatment option requires a balance between patient condition and surgical risk.
